Studying the fragmentation behavior of peptides with arginine phosphorylation and its influence on phospho-site localization.
Phospho-proteomic studies opened a broad view onto the main mechanisms of regulating cellular processes. Our recent discovery of a protein arginine kinase and its target in bacteria added a previously undescribed type of phosphorylation to control protein activity. Several challenges arise from large in vivo studies of this and other types of phosphorylations. The main factors impeding correct localization are low spectral quality, neutral loss of phosphoric acid, and gas-phase rearrangements, which have recently been described for phospho-serine, -threonine, and -tyrosine. Studies on histidine-phosphorylated peptides, a nitrogen-bound phosphorylation, also reported loss of phosphoric acid upon collision-induced dissociation. We were interested in studying the behaviour of arginine phosphorylation under different fragmentation conditions and its influence on site localization. First, we determined the percentage of false localizations obtained by three different search engines and a software tool dedicated for phospho-site determination. Next, we demonstrate that application of collisional activation for analysis of arginine-phosphorylated peptides leads to extensive elimination of phosphoric acid and increases the numbers of false localizations, while the modification is maintained on the arginine side chain upon electron-transfer dissociation. Furthermore, we also observed a rearrangement of the phosphorylation onto serine and glutamic acid side chains upon collisional activation.